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ABSTRACT

Introduction: Various screening tests are done for predicting difficult laryngoscopy with variable 
diagnostic accuracy. Difficult laryngoscopy is being considered a surrogate indicator of difficult 
intubation, though it is not the exact measure of intubation difficulty. Our objectives were to find out 
the better predictor of difficult laryngoscopy amongst the routinely used tests and also to find the 
ability of difficult laryngoscopy to predict difficult intubation. 

Methods: This prospective, observational study involved 314, ASA I/II adult patients requiring 
endotracheal intubation. Measurement of sternomental, thyromental and inter-incisor distances 
and gradings of mandibular protrusion and modified Mallampati were done. Statistical values 
including sensitivity and specificity of these tests were calculated to find the better predictor of 
difficult laryngoscopy.  Cormack and Lehane laryngoscopy grade III/IV was defined as difficult 
laryngoscopy. Requirement of >3 attempts for endotracheal intubation was defined as difficult 
intubation. 

Results: The sensitivity of the Modified Mallampatti Test for predicting difficult laryngoscopy was 
highest, 83% compared to other tests. Total 12 (3.8%) patients had difficult laryngoscopy. Intubation 
was difficult in 7 (2.2%) patients, of which four had difficult laryngoscopy (P<0.001).  

Conclusions: Modified Mallampati test was better for predicting difficult laryngoscopy compared 
to other bedside screening tests. Difficult laryngoscop could significantly predict difficult intubation 
in our patients. 
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INTRODUCTION

Difficult intubation is an undesirable situation 
particularly if it is not anticipated. Modified Mallampati 
test, sternomental distance, thyromental distance, inter 
incisor gap and grades of mandibular protusion are some 
of the tests frequently performed for predicting difficult 
laryngoscopy and difficult intubation.1-3 The diagnostic 
accuracy of these screening tests is variably reported.4 

Difficult laryngoscopy as graded by Cormack and Lehane 
has been considered a surrogate indicator of difficult 
intubation.5 Although a determining factor, poor glottis 
visualization is not the exact measure of intubation 
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difficulty and its relation with difficult intubation 
may be variable in different patient population.6  The 
association between difficult laryngoscopy and difficult 
intubation in Nepalese patient has not been evaluated.

We aimed to find out the bedside screening test which 
is better at predicting difficult laryngoscopy amongst 
the routinely used tests and also to find the ability of 
difficult laryngoscopy to predict difficult intubation.

METHODS 

This prospective observational study was conducted 
at the Department of Anesthesiology, BPKIHS, Dharan, 
Nepal from September 2012 to February 2013. Ethical 
approval from the institutional review committee and 
informed consent from patients was taken. Three 
hundred and fourteen consecutive patients, aged 18-
65 year, with ASA Physical Status I and II, requiring 
endotracheal intubation for various elective surgeries 
were included. Patients with diabetes, pregnancy or 
any obvious pathology involving the face, the neck and 
the airway were excluded.

Airway evaluation was done by the principal 
investigator in the preoperative patient holding area 
on the day of surgery. Sternomental distance (SMD) 
and thyromental distance (TMD) were measured with 
the head in extension and the mouth closed. Inter-
incisor distance (IID) was measured with mouth fully 
open. Grades of mandibular protusion (MP) were noted 
as: Grade 1- lower incisor protruded anterior to upper 
incisor, Grade 2- Lower incisor brought edge to edge 
with upper incisor, Grade 3- Lower incisor could not be 
brought edge to edge. The airway class was assessed 
by using  modified Mallampati test (MMT) by putting the 
patient in a sitting position, head in neutral, mouth fully 
open and the tongue maximally protruded out without 
phonation and the examiner eye to eye contact:7,8  Class 
0 = ability to see any part of the epiglottis upon mouth 
opening and tongue protrusion, Class I = soft palate, 
anterior and posterior pillars and uvula visualized, 
Class II = soft palate and uvula visualized, Class III = 
soft palate and base of uvula visualized, Class IV = 
only hard palate visualized. A value of SMD <12 cm, 
TMD <6.5cm, IID<3.5 cm, MP grade 3 and modified 
Mallampati class (MMC) III or IV were considered as the 
predictors of difficult laryngoscopy.1 

After induction of anaesthesia, direct laryngoscopy was 
performed using Macintosh number three blade with 
the patient’s head in sniffing position. The attending 
anaesthesiologist performing laryngoscopy was 
unaware of the patient’s airway measurements and 
grades. The laryngoscopy view was graded according 
to the Cormack and Lahane (CL),5 as follows: Grade 

I-visualization of entire glottic aperture, Grade II- 
visualization of only posterior aspects of the glottic 
aperture, Grade III- visualization of only tip of epiglottis, 
Grade IV- visualization of only the soft palate. Grade 
III or IV of laryngoscopic view was defined as difficult 
laryngoscopy and assumed as the predictor of difficult 
intubation. 

During intubation, an anaesthesia technician noted the 
number of attempts and the alternate techniques used 
by the attending anaesthesiologist. Requirement of more 
than three attempts for proper insertion of the tracheal 
tube with conventional laryngoscopy was defined as 
difficult intubation.9 External laryngeal manipulation 
was allowed to facilitate intubation only after 
assessment of the laryngoscopic view. The alternate 
techniques included use of stylet or bougie, patient 
repositioning, change of operator or blade or tracheal 
tube or laryngoscope and were applied according to the 
discretion of the attending anaesthesiologist. 

Table 1. Characteristics of patient.
Parameters  Values    
Age (yr) 38.2±14.5
Sex ratio (M/F) 213/101
Weight (kg) 54.3±10.2
Height (m) 1.57±.07
Body mass index (kg/m2) 21.8±2.4
Sternomental distance (cm) 14.9±2.4
Thyromental distance (cm) 7.9±5.7
Inter-incisor distance (cm) 4.9±0.7
Mandibular protrusion grade, 
<3/3

312/2

Modified Mallampati class, 0/I/
II/III/IV

2/104/108/ 99/1

Laryngoscopic view, I/II/III/IV 177/125/12/0
Values are presented as mean ± SD or number of patients.

The collected data was entered in Microsoft Excel 2007 
and analyzed with Statistical Package for Social Science 
(version 11.5 PC+ for Windows; SPSS). Numerical 
variables are presented as mean±SD. Categorical 
variables are presented as the number (%) of patients. 
Independent t-test was applied to compare continuous 
variables. Chi-square test was applied to compare 
categorical variables. Statistical values including 
sensitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV) and accuracy of the 
various tests for difficult laryngoscopy was calculated. 
A P value of <0.05 was considered as statistically 
significant. 

RESULTS

Modified Mallampati class III and IV was found in 
100 (31.8%) patients. Total 12 (3.8%) patients had 
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grade III laryngoscopic view and none had a grade 
of IV (Table 1). Out of 12 patients with difficult 
laryngoscopy 10 had modified Mallampati grade III or 
IV (P<0.001) (Figure 1). The sensitivity of MMT for 
predicting difficult laryngoscopy was 83% and the 
negative predictive value was 99% (Table 2). Total 
7 (2.2%) patients required more than three attempts 
for intubation. Among the patients who were difficult 
to intubate, stylet was used in two patients, Mc-Coy 
laryngoscope was used in two patients and both stylet 
use and change of operator was done in two patients. 
Intubation was successful in all the patients. Four out 
of seven patients with difficult intubation had grade III 
laryngoscopic view (P<0.001) (Figure 2). Patients who 
were difficult to intubate had higher, III/IV Mallampati 
grades (P<0.001). The mean age (48.2±11.7 VS. 
37.8±14.5, P=0.014) and the mean Mallampati score 
(2.8±0.3 vs.1.9±0.8, P<0.001) of patients with 

difficult laryngoscopy was high compared to patients 
with easy laryngoscopy.

Figure 1. Comparison between airway class and 
laryngoscopic view.
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Table 2. Statistical values of predictors for difficult laryngoscopy. 

Parameters SMD <12cm TMD <6.5cm IID <3.5cm 
MP grade 
III  

MMC 
III/IV 

Frequency (%) 25 (7.9) 90 (28.6) 2 (0.6) 2 (0.6) 100 (31.8)

True positive 1 2 1 1 10

False positive 24 88 1 1 90

True negative 276 214 301 301 212

False negative 11 10 11 11 2

Sensitivity (%) 8.3 16.6 8.3 8.3 83.3

Specificity (%) 92 70 99 99 70

Positive predictive value (%) 3.4 2.2 50 50 10

Negative predictive value (%) 96 95.5 96 96 99

Accuracy (%) 88 68.7 96 96 70.7

Values are presented as number of patients or percentage. SMD= sternomental distance; TMD= thyromental distance; IID= inter-
incisor distance; MP= mandibular protrusion; MMC= modified Mallampati class 

DISCUSSION

Modified Mallampati test, because of its highest 
sensitivity is better compared to other routinely used 
tests for predicting difficult laryngoscopy. Difficult 
laryngoscopy significantly predicts difficult intubation 
in our patients.

An airway physical examination using various tests is 
recommended whenever feasible, before the initiation 
of anaesthetic care, and is routinely being practiced in 
all patients.10 The variable diagnostic accuracy of these 
screening tests for predicting difficult airway probably 
results from the differences in the incidence of difficult 
intubation, inadequate statistical power, different test 
thresholds, or differences in patient characteristics.3,4

When the statistical values of the routinely used tests 
for predicting difficult laryngoscopy was calculated, 

Figure 2. Comparison between laryngoscopic view 
and attempts at intubation.
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MMT had the highest sensitivity in our patients. Higher 
sensitivity and good accuracy of MMT  for predicting 
both difficult laryngoscopy and difficult intubation 
has been reported.4,11  Patients with higher MMC had  
difficult laryngoscopy and required increased attempts 
for intubation in our study and this finding is in 
accordance with the earlier reports.8,12,13 However, MMC 
did not have significant correlations with  CL grade and 
the number of attempts at endotracheal intubation.14,15 
Similarly, the pooled sensitivity of MMT for predicting 
difficult laryngoscopy and difficult intubation was only 
49% and 35%.4,16 

The TMD, SMD, MP, and IID failed to reach high 
sensitivity as a predictor of difficult laryngoscopy in our 
study. The limited clinical value and lower sensitivity 
of these bedside screening tests for predicting difficult 
laryngoscopy or intubation has been reported.3,4 In 
contrast, TMD, IID and SMD were the significant 
predictors of difficult laryngoscopy or difficult 
intubation.17-19 

Although, the sensitivity, specificity and NPV of MMT 
for predicting difficult laryngoscopy were high in our 
patients, its positive predictive value was very low. 
However, because of its very high sensitivity, we 
still regard modified Mallampati as a valuable bedside 
screening test for airway assessment with direct 
laryngoscopy in our patient population. We concur 
with Arne et al. that decreasing the prediction of false 
negative cases is far more important than diagnosing 
false positive cases.12 

When the characteristics of our patients were 
compared, the patients with difficult laryngoscopy 
were significantly older and had higher Mallampati 
score compared to patients with easy laryngoscopy. 
A significant association between older patients and 
higher Mallampati grade with difficult laryngoscopy and 
intubation has been reported.12,20 

The prevalence of difficult laryngoscopy was 3.8% in 
our patients. Similar prevalence of 4.9%  was found 
in an earlier  study done in Nepalese population.21 
Whereas, a higher prevalence of 9.7% was found in 
Indian population.20 Wide variations in the prevalence 
of difficult laryngoscopy ranging from 2% to 27% has 
been reported, and could be due to the differences in 
the characteristics of the studied patients.11 

Variations in the definition of difficult intubation exist 
and could be the reason for differences in the prevalence 
of difficult intubation. Poor glottis visualization is 

considered as the surrogate indicator of difficult 
intubation.4,5,16 However, adequate glottis visualization 
during laryngoscopy is not sufficient to guarantee the 
advancement of the tube between the vocal cords and 
into the trachea.3 The intubation difficulty scale (IDS) 
comprising of seven airway related parameters have 
been proposed for determining the difficulty during 
intubation.22 Similarly, Arne et al. defined difficult 
intubation as requiring unusual laryngoscope or 
techniques including gum elastic bougies and fibreoptic 
intubation.12 

To make it simple we choose the definition given by the 
American Society of Anesthesiologists task force, the 
multiple attempts at intubation as criteria in our study.9 

The prevalence of difficult intubation was 2.2% in our 
patients and is similar to the prevalence of 1.4%1,23 and 
2.4%,24 as reported earlier. A higher prevalence ranging 
from 4% to 6% is reported with the use of IDS.20,22 We 
found  direct association between poor laryngoscopic 
view and increase in the number of attempts at 
intubation in our study and this finding is similar to the 
earlier reports.25

Overall, MMT is a better predictor of difficult 
laryngoscopy as compared to other routinely used tests. 
However, when used alone it may not be adequate for 
confidently predicting difficult laryngoscopy or tracheal 
intubation and therefore should form a part of the 
overall assessment of the airway.4,12,17 The difficult 
laryngoscopic views significantly predicts difficult 
intubation. 

A small sample size is one of our limitations. Also, as 
laryngoscopy and intubation was performed by the 
attending anaesthesiologist, we do assume some inter-
individual variability in the laryngoscopic grading and in 
the attempts of intubation.

CONCLUSIONS

Modified Mallampati test, because of its highest 
sensitivity is the better predictor of difficult 
laryngoscopy compared to other routinely used tests. 
Difficult intubation can be predicted by difficult 
laryngoscopy. Assessment of modified mallampati 
test and laryngoscpic grades is valuable for predicting 
difficult laryngoscopy and intubation in our patient 
population.
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